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Appl No.: 09/82S^64 

Aindt dated NovexxibeT 4, 2003 

Rqily ID Office Action of S«ptento 7, 2003 

Eemarks/ArgumeHta 

Claims 1-3, 8*12, 14, 17-22, 33-35 and 39-44 of the application were rejected and remain 
for consideration by the Examiner. Claims 23-32 and 36-38 were objected to and would be al- 
lowable if rewritten in independent fotrm including all the limitations of the base claim and any 
intervemng claims, daims 4-6, 13, IS, 16, and 33-35 were previously withdrawn from consid- 
eration by the Examiner as drawn to nonelected species. The Examiner previously e^grecd with 
Applicants' previous azgumccts that claim 1 is generic with respect to claims 1<42 and claim 39 
is generic with respect to clanns 40-42. 

First, claims 23-32 and 3 6-3 8 are amended herein in order to rewrite them to include eH 
the limitations of any base claim and intervemng claims, based on the then-cuixent base and in- 
tervening claims at the time the objection was made. Specifically, to do this claim 23 is amemded 
to include the linxitations of thjen-cuzrcnt claim 1 (amended by Amendment dated April 25, 2003) 
and original claim 12. 

Several amendments are zequested to be entered that address comments made by the Ex- 
aminer in his Response to Argummts section of the subject Official Action. It is respectfully 
submitted that these amendments will either place the application in condition for allowance or 
m better form for oansideration on appeal, and should be entered in accordance with 37 CFR § 
1.116. It is the Applicants* position that no amendments should be necessary for the claims to be 
allowed, but such amendments are proposed to be responsive to the Examiner's conunents. The 
amendments were discussed in principle with the Examiner in a phone call on October 6, 2005, 
without resolution at that time. 

TEai\fi«y79vi 
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AppLNo.:09y82S,564 

Amdt* doted Novendbcr 4, 2005 

Rcpty to Office Action of September 7, 200S 

In the Examiner's Response to Arguments^ he stated that '^e amended/original 
dainiB [1 and 43] do not claim the boiling enhancement Atrncture being a poroni compcw 
nent that provides re-entrant cavitlet."* Claims 1 and 43 are amended herebi mer^y to In- 
clude the definition of a boiling enhancement structure* As stated in the Applicants' reply to 
the previous Of&dal Action (Amendment dated June 2 1 , 2005, page 1 5), the definition of the 
boiling cnhsncement structure comes fiom the specification, from which support for this 
Amendment is provided: Tlie boiling enhancement structure of the Applicants* invention is "a 
porous component that provides re-entrant cavities" (^^plication p. 10, lines 20-21). 

Hie other Amendments are directed to the Examiner's comments legaiding the Andres et 

aL rcfersQce. The Examiner noted fliat "Andres states that ^the heat exchanger is independent of 

« 

gravitational and inertia forces. It is assured thereby that condensate will always collect within 
the area of the heat supply by the heating rod, the heating channel or the like and is evaporated by 
the heat souice/" The Examiner cotisidered this to mean that the Andres device is orientodon- 
indq>endent. The Applicant respectAiUy disagrees; while Andres makes such a statement, it is 
not tme that the Andres device is orientation independent For exanqile, given the dish-eihaped 
geometry of the device, with the device upside down, the device would not work, as the fluid 
would not be present in the evaporator, or very little of it would be present Nonethdess, to ad- 
dress the Examlner^s cammentSy the Applicants propose amendments that specify the 
symmetrical design of the evaporator and condenser about a central plane» which neither 
Andres nor any of the Other references cited by the Examiner have. Si^port fin- such a 
symmetrical design is found where the specificstion states, for example, ^The central evaporator 
and peripheral condenser arc symmetric about a central plane, leading to ind^Tendence of orien* 
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Appl. No.: 09/828,564 

Azndt dated Novcinbcr 4, 2005 

Reply to Office Actum of September 7, 2005 

tstion of the thennosyphon heat i^nieader." (Application page S, lines 24-26). Hie figures and 
the specification also support the xcquirement that &e coodetiser extend fartfao* away flrom the 
cential plane than the ev^oraton "As shown in FIG. 3, the pool belt 30 has a greater height, Hb^ 
than that of the evaporator, He*^^ (^plication p. 12, lines 13-14) That the evaporator and con- 
dflnoer have internal walls is supported by the figures and the specificadon. (Application p. 9, 
lines g-9) Given die thorough nature of the Examiner's prior searches in both the current and the 
parent ^licationSp which searches would not exclude a symmetrical design^ no additional 
aeardur^ woxdd be required to evaluate this proposed Amendment. 

It is respectfolly submitted that none of the references, individually or in combination, 
disclose or suggest a theimoByphon having the claimed structure and indc]>endence fiom orientar 
tiorL 

CUfim R^ecHoMS - 35 USC § 103 - Andra eiaLin ofGhoshal 
Hie Examiner rejected claims 1- 3, 12» 17-22 and 39-44 under 35 U.S.C. 103(a) as being 
obvious with respect to Andres et al., US Patent No. 4,550,774 (Andres) in view ofGhoshal, US 
Patent No. 6,474,074 (Ghoshal). These claims are nonobvious in that there is no prima facie 
case of obviousness* 
1. Claims 1-3, 17-22, and 39-42. 

The Examiner stated that Andres discloses Applicants* invention as claimed with the ex- 
ception of a boiling enhancement structure that is provided by Ghoshal. 

Referring to claim 1 (and 43» although the Examiner did not refer to 43 in his specific 
narrative), it is respectfully submitted that the Examiner is in error by stating that Ghoshal pro- 
vides a boiling enhancement structure. Hie boiling enhancement structure of the A|>plicanl&' in- 

I1Ul\6ie07»vl 
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AppL No.: 09/828,564 

Amdt. dated November 4, 2005 

'Repfy to Ofdce Action of September 7, 2005 

vendon is ""a porous compcmeiit that provides re-entrant cavities" (p. 10» lines 20-21). Neither 
Andres nor Ghoshal teach or suggest such a claim limitatiOD. (Also see Declaratioii of Dr. En- 
choa Yu, .^endix B to Amendment dated June 4, 2004, page 5» ^ 18: "[N]either Ohoshal nor 
Osakabe teaches or suggests a porous component that provides re-entraat cavities.") Fuxfher^ as 
amoided, in re^Kmse to (he Examiner's comment, the claim includes in it the language fium the 
^pecificatian defining the boiling enhancement structure as being a porous conq>onent that pro- 
vides rfr-entrant cavitieB. 

' Ghoshal has "hot point" elements 250, which are disclosed as conically skq>ed (see col. 
4, lines 9-1 5). Alternatively, fhey may be pyramidal, or any shape terminating at a tapered point 
(col. 4, lines 31-37), and are so r^uired in order to function in acccrdanice with Ghoshal's invea>- 
ticn. "Any configuration may be used as long as the hot points terminate dt a tapered point " 
(coL 4, lines 34-36; enq>hasis added; see also Ghoahal independent claims 1, 21 , and 29, all re- 
quiring hot point elements). The Ohoshal hot point elements are structurally and functionally 
different fiom Applicants' boiling enhancement structure. As neither Andres nor Ghoshal have a 
boilii^ enhancement stnicture, the combined references do not include evecy element of Appli- 
cants' invention, and th«ce is no prima facie case of obviousness. 

Andres is a capillaiy-drivea device, in that it is a heat pipe (col. 1, lines 29-44; col. 2» 
Unes 63-68; see also the claims). Likewise, Qlioshal is a heat pipe and is cspillary-driven (eoL 1, 
lines 57-59; coL 2, lines 37-48; col. 2, line 62 through coL 3, line 2; col, 3, lines 34-37; ooL 4* 
lines 37-45; see also the claims). The evaporation process of Andres and Ghoshal is a surface 
phenomenon and does not involve ihc ibimation of v^or bubbles that form in Applicants* in- 
vention. This is one reason why there needs to be otdy a thin layer of liquid, for example, in the 

Tiai\61tf079vl 
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Appl.No,:09/828»564 

Amdt. dated Noveniier 4, 2005 

Reply to Office Action of September?, 2005 

evf^rator section of Ghoshal's device for it to function properly. Excess liquid at high heat 
fluxes would result in bubble fbnnation that might block the capillarieB and prevent the retum of 
liquid fiom the condenser to the evaporator, known as the "boiling limit^ m heat pipes, and needs 
to be avoided in Ghoshal. As both Andres and Ghoshal axe capillary-driven, there can be no ex- 
pectation of success in their combination to achieve a device that involves vapor bubble forma- 
tion. In addition to the lack of a likelihood of success in modifying Andres in view of Ghoshal 
there is also no suggestion to modify or combine the teachings. 

niere being no prima facie case of obviousness, amended claims 1 and 43 are nonobvi- 
ous with respect to Andres in view of Ghoshal. 

With respect to claims 2^ 3^ 12» and 17-22, these claims depend either directly or indi- 
rectly from allowable claim 1, incorporating the UmitationB thereof, and are therefore allowable 
BswelL 

dalms 39 and 41 candude with the clause *Vherein thermosyphon performance is sub- 
stantially independent of thermosyphon orienlatioa" The Examiner cites Andres at column 1 
lines 43^7 for such a disclosure. The Applicants respectfully submit that the cited text of 
Andres, where it is Stated that *the present invention is independent of gravitational and inertial 
fefTcesv" is not equivalent to Uie condition recited in claims 39 and 41. Andres, rather, is directed 
to a near horizontal installation that is alleged to be helpful for motor vehicles, aircraft, or ships 
that must deal with inclinations, acceleration, and deceleration (column 1 lines 22-28). The Ap- 
plicants* invention, however, opearates over a much greater range of orientation - namely, per^ 
formance is substantially independent of any orientation. As previously discussed, one exan^le 
of this difference is when tiie devices are inverted (i^de down). In that case, the Applicants* 
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Appl No,: 09/828,564 

Ai^dtt datod November 4, 2005 

Reply to Office Action of September 7, 2005 

invention (for example^ Figure 8) operates srubBtantially the same as it does when right-side-iq> 
(Figure 3) with the evaporator substantially full or full, but Andres' comdcnaate collector (Figure 
8) would be eixq>ty or near empty» with performance therefor In addition, 

condensate could not drain iq>waTd into the evaporator. Ferfbxmance results woiUd likewise be 
Bimilai in the caae where die devices are vertically oriented, with the .^)plicants* invetition (for 
example^ Figures 6 and 7} p^oiming similarly to when it is horizontal and Andxes' perfbnnance 
irnpaired. Accordingly, Andres' performance is not disclosed or taught to be substantially inde^ 
pendent of oiienlaiian. Nor can Gboshal function at any other arientation than light-sid^up and 
nearly liodzontal (Figures 2 and 3). Therefore, clauns 39 and 41 are nonobvioua. Fuither, as 
amended, in response to the Examiner's comment the claim includes in it the language supported 
by the specification specifying fhe symmetrical geometry of the evaporator and condenser about a 
central plane* which none of the cited refbrences include. 

Clalmi 40, 42, and 44 each respectively depend from allowable independent claims 39, 
41, and 43, and are therefore allowable. 

further respect to claims 17-22, 40, and 42, Oiese claims all relate to coolant lev- 
els at various thermosyphon orientations. The performance of Andres is not substantially inde- 
pendent of orientation, and nowhere in Andres is it stated what the levd of fhiid in the heating 
chanriiBl is — Andres never teaches or suggests anything about having a substantially fiill or full 
evaporator at any orientation. Likewise, Ghoshal is not orientation independent. Qioshal cannot 
be combined with Andres to result in a substantially AiU evaporator at any orientation. Coolant 
cannot fill the ev^orator of Ghoshal. The liquid coolant, or transport fluid, of Gboshal can only 
partially fill the C^ahal evaporator, based on Ohoshal's operating principles. Qhoshal teaches 
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i^L No.: 09/828,564 

Aindt dated Novcndxr 4, 2005 

Reply to Office Action of Sdptfitnber 7^ 2005 

away from a substantially full evqiorator by requiring that there be vapor in the evq>orator re- 
giozu which is tzBDsportodby the vapor channels 235 (col. 4, lines 38-41). 

Gboshal would not function if the transport fluid substantially filled the evaporator iv- 
gicn; if it did, not only would tiiere be no void available for vapor in the evaporator, but the con- 
deaiBor region would also be substantially full of transport fluid. Ghoshal's Figure 2 does not 
ehow any fluid in between its first and second substrates 230, 240. Presumably, Ghoshal's 
evaporator does include some fluid, As discussed above, however, with lespect to amended 
claims 1 and 43, the liquid coolant, or transport fluid, of Ohoshal only is present in the evapora- 
tor in a tfain layer, and Ohoshal does not teach or suggest a substantially fiill evaporator in any 
orientation. Ghoshal would not function if the tranapoit fluid filled the evaporator re^oni if it 
did, not only woidd there be no void available for vapor in the ev^>orator, but Hie condenser re- 
gion would also be full of transport fluid Ghoshal lacks the ability to have a full evapoiatoz* re- 
giQB, and accordingly would be rendered unsfltisfiactofy for its intended purpose if its evaporator 
werefiUL There is no /vfma/z^& case of obviousness with respea 
andGtoshal. 

With ftirther respect to daim 44, the Bxaxniner has cited no reference that incUideB a 
step of providing a void in the eveqsorator to allow the coolant to directly contact the heat- 
dissipating element, and this claim should be allowed. 

aaim R^ecttons - 35 USC §103-^ AnOres in view ofAndarsoH ei al, 
2. Claims 8-11. 18-22^ 40, and 42. 

The Examiner rejected claixus 8-1 1, 18-22, 40» and 42 under 35 US.C. § lQ3(a) as obvi- 
ous based on Andres in view of Anderson et al., US Patent No. 5,761,037 (Anderson). The Ex- 
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AppL No.: 09/828.564 

Amdt dat)9dNoveiiiber4, 2005 

Reply Id Office Action of Sq[}tBiiibfir 7» 2005 

aminflr specifically discusses only claims 8^1 1, wbich relate to a boiling enhancement stnictuni; 
it 15 respectfully submitted that claims 18-22» 40, and 42 do not a^ly to boiling enhancemont 
structures or to Andeiwn. Instead, these claims telate to levels of coolant in various orientations 
of a thcrmosyphon. For the reasons discussed above with respect to claims 1 7 through 22» 40, 
and 42, clHhni Ift-Zl, 40i, and 42 arc nonobvious and are allowable^ as well as reasons set forOi 
below. 

First, witb respect to claim 8, which is directed to a boiling enhancement structure in- 
cluding a plate with parallel grooves^ Anderson's wicldng manifold 102 is used to spread liquid 
in the evaporator, and is puxportedly able to do this at any orientation. Applicants* boiling en- 
hancement structure, however, is used mainly for trapping vapor to provide active nucleation 
sites for boilings and is not used to ensure orientation-indqiendent perfbimance of the thomosy- 
phon heat spreader, Iliere is no suggestion in cither Andres or Anderson to combine Anderson's 
structure for spreading liquid to make a site for vtqMir nucleation for boiling. Further^ claims 8- 
1 1 dep.end either directly or indirectly &om allowable claim 1, and respectively add limitations . 
thereto, and axe therefore allowable. 

Next, with ftirther respect to cbdim 18-22, 40^ and 42, as stated above in the rebuttal of 
the rejection of claims 39 and 41, Andres is directed to a near horizontal installation that is al- 
leged to be helpfol for motor veMcles, aircraft, or ships that must deal with inclinations, accelera- 
tion, and deceleration (column 1 lines 22*28). The Applicants' invention operates over a greater 
range of orientation - namely, performance is substantially independent of any orioitation. 
Coolant levels substantially or completely fill the Applicants' evaporator fium when it is hori- 
zontal and ri^t side up throu^ vertically oriented (Figures 6, 7, 9-1 5, claims 1 8 and 1 9), all ori- 
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AppLNo.; 09/328,564 

Amdt dated Nownibcr 4, 2005 

Reply to OfSkt Action of SeptBnibcr 7, 200S 

entadons (claims 20 and 22), and right side and upsiio down (claims 21, 40, and 42). Accord- 
ingly> AndrDs, or Andres in view of Anderson, does not disclose, teach, or include tho cha^actel^* 
istic of a substantially oar completely fiill evapo(rator at any orientadon. Furtheft these claims 
depend either directly or indirectly &om allowable claims 1, 39, or 41, incozporadng the limita- 
tions thereof, and arc thcicfoie allowable as well. 

Oaim S^ections - 35 USC§ 103- Andrea in view ofPwd 

3. Claim 14. 

Claim 14 is directed to a second evaporator plate formed with at least a part of the heat- 
dissipating component from a single piece of material. The Examinjer rejected claim 14 as obvi- 
ous under 35 U.S.Q § 103(a) based on Andres in view of Paal, US Patent No. 5,051,814 (Paal). 
Claim 14 is allowable as it depends iGrom allowable claim 12, which depends from allowable 
claim 1. and adds limitations thereto. 

AS0wab/eS§ibJeeiMaitef 

The .Applicants i^iedate the Bxaminer's acknowledgement of claims 23-32 and 36-38 
as bemg allowable if rewritten in independent fbmi including all of die limitations of the base 
claim, including claim 1 as previously presented, and any mtervening claims. Claim 23 has been 
rewrittea to satisfy such lequirem^ts for all of claims 23-32 and 36-38. 



Page 20 of 21 



PAGE 23/24 * RCVD AT 1114/2005 4:03:20 PM [Eastern Standard Time] * SVR:USPTO€FXRF-6/35 * DNIS:2738300 ' CSID:RightFax ' DURATION (mm-ss):06-50 



RightFax 



11/4/2005 4:03 



PAGE 024/024 



Fax Server 



AppLNo.:09/82d,564 

A^qdt doted Novcinbcr 4, 2005 

Rfpty to Office Action of Sqptamber 7^ 200S 

If fhe Examiiier has any questions about the present Reply» a telephone interview is 

spectfbUy requested. 

Aft the rejections entered by the Examiner in the Official Action dated September 7» 2005 
have been Bhown to be inapplicable* reconsideration and allowance of claims 1-3, 8-12, 14, 17- 
22» 33-35, and 39-44, and passage of these claims to issue, is hereby respectftiUy requested. Fur- 
ther, as tiie Examiner previously agreed that allowable claim 1 is generic with respect to claims 
1-42 and allowable claim 39 is generic with respect to claims 40-42, it is requested that the with- 
drawn claims be reconsidered and all claims passed to issue. 



Respectfully submitted, 





Matthew W. Witsil 
Registration No. 47,1 S3 



Moore & Van Allen PLLC 
Attorney fi>r Applicants 



430 Davis Drive, Suite 500 
MbnisviUe,NC 27560 



(919) 286-8000 (telephone) 
(919) 286-8199 (fecsimile) 
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